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(54) TW« : PROCESS FOR PRODUCING URINARY TRYPSIN INHIBITOR AND DOMAINS THEREOF. NOVEL POLYPEPTIDE 
RELATED TO THE BOTH. AND PROCESS FOR PRODUCING THE POLYPEPTIDE 



(57) Abstract 

A process for producing a urinary human trypsin inhibitor (UTI) and domains thereof by using a yeast of 
the genus Pichia as the host cell; an expression system related thereto; a novel polypeptide at least having the amino 
acid sequence represented by formula (T) in the specification; a DNA coding for the same; an expression vector 
containing the DNA; a trans form ant containing the vector, and a process for pioducmg the polypeptide. The above 
UTI. expression system of each domain thereof and process for producing the UTI and domains thereof enable UTI 
and domains thereof to be mass-produced readily and efficiently. The use of the expression system facilitates the 
preparation of variants or derivatives of UTI and so forth and contributes to the development of novel medicines such 
as a protease inhibitor. The invention also provides a novel useful polypeptide wmcn is more excellent m elastue 
inhibitory activity than natural UTI and can be mass-produced. 
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thh'J^->>^>tt^ (UTI) £C c (i^2)& K> >r > ©Kitted l 
*£ B J3© f*THBft^ii^SUT i , K> >r >©&as*> itf-en 
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oTO^-d^ + >-6, -r>^-o^ + >-8, (TNF) $ 

©«■ II tf-f >A<0HMtt, -tCDfejlt LTfflHL KKTCDfcF **£<7>iS£ • 

sMJi<e:5. coi^/i^iciifsattifiiwrteas^p cd i o 

T-± (Multiple Organ Failure : MOF) £££U *Kttffi1*£3l#itSCT 0 

(1) Eiifrfr££#^©JS»©*fT>&s fi*IBKSi»KjIffT**, (2) 
(i. «mt£nfcff*i*©;fcttJT3i7*:?--t"(HNE) ^J*KHBflS©fi[ffiT U 
(HPE ) ifCT'o-fT— t*^M4r**o~*i:** 0 ft^T, 

T' I i «t & M 51 1> ^ * T t* * £D T 7* a - ^ # W J» t % X. £ ft T ^ -5 0 
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±^g&t±7*D~T-i:W > t ~ ?-0? oX7*?--t:|lSr£tt*-?FT-S L 
<DtLT. al-7>f F 'J7 , y> (ol-AT) <t U T i fr&if >bt\Z>?)\ l>Tf. 

a l-ATtiM^iiAlilifrSEf S -t 'J ^^DfT-t-f >tt;-t«o, 

UT ] ©x^^-^Pl^rSttiiai-ATicit^TPt^ t^tt^r.-r 
i^o it-, UT Hit h*+«fc*)««$n-5fi61fC©-r, *£::££Toig 
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, lite: tc&ttu -en^oifiR^ite^i^jiKiiro^s^Hti 

, UT 1 ©-$©T « yS^SttLT^-ST = /©SftSUT I fcitfStt 
it fc ? X ? tt( : * 1 i : £! iS I" 5 c t ( : fi£ ijtj L T * % 0JJ £ t * 0 

(1) UTICDKuni t zl! K-rf-f > 1 ©T i y#K?iJ£a- Kf-5tt£E£J 
£*Tf *DNA*#*-f 5 f+7!RSfM^7^-, UT I OK u n i t z 

(2) (1) {c£tt©^rn^oe*TRB«ffl5sa^^^-TJBMIEJJ|$n^ 
f+7lBg 0 

(3) (2) lCiett©e*T«S*#£i**U UT I O, l«0Ku 

n i t z a >o7 i ;8E««r 4sa««ts*, 
fr^&seif*^*-*-* c tfcfcatf ut i©^fc< i»©Kun i 

t 2SK^>®7 i ^BE^^Wf *$S»©fi££& 0 

Ko 
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Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Gly-Pro-Cys- 

Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Cl y-Thr-Ser-Me t -Ala-Cys-Cl u-Thr-Phe-Gln- 

Tyr-CIy-Gly-Cys-Met-Gly-Asn-CIy-Asn-Asn- (st I ) 

Phe-Val-Thr-Glu-Lys-Glu-Cys-Leu-Cln-Thr- 
Cys 

Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-Ile-Gln-Leu- 

Trp-Ala-Phe-Asp-AIa-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (SCNI) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

Gly-Asp-Glu-Glu-Leu-Leu-Arg-Phe 

2S8*r«#'J^7*- K t LTlix TEsClXOT i yKEH£WT5*'J <7T 
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Lys-Giu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr-Ser- 
Ala-Gly-Pro-Cys-lle-Ala-Phe-Phe-Pro-Arg- 
Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Uet-Ala-Cys- 
G 1 u-Thr-Phe-G 1 n-Ty r-G 1 y-Gly-Cy s-He t - C 1 y- 
AsD-Gly-Asa-Asn-Phe-Val-Thr-Glu-Lys-Glu- 
Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala-Ala- 
Cys-Asn-Leu-Pro- [ 1 e-Val -Arg-Gl y-Pro-Cys- 
Afg-AU-Phe-I ie-GiQ-Leu-Trp-Aia-Phe-Asp- 
Aia-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe-Pro- 
Tyr-Gly-Gly-Cys-Gla-Gly-Asn-Gly-Asn-Lys- 
Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (2CIX) 
Cy s-G 1 y-Va 1 -Pro-G 1 y-Asp-G 1 y-Asp-Gl u-G 1 u- 
Leu-Leu-Arg-Phe 



Ala-Val-Leu-Pro-GlQ-Glu-Glu-Glu-Gly-Ser- 

G 1 y-G 1 y-G 1 y-G 1 n-Leu-Va 1 -Thr-G 1 u-Va 1 -Thr- (5C 1 1 } 

Lys 
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Ala-Val-Leu-Pro-Gln-Clu-Clu-Glu-Gi y-Ser- 

Cly-Gly-Cly-Cln-Leu-Val-Tlir-Glu-Val-Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-Ile-Ala-Phe-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala- 

Cys-Glu-Thr-Phe-Glo-Tyr-Gly-Gly-Cys-Met- 

Gly-Asn-Gly-Asn-Asti-Phe-Val-Thr-GIu-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro- 

Cys-Arg-Ala-Phe- 1 le-Gln-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn- 

Lys-Phe-Tyr-Ser-G I u-Lys-G 1 u-Cys-Arg-G I ir (2CIV) 

Tyr-Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu- 

Glu-leu-Leu-Arg-Phe 

(5) #+#X7**--fc"!;atT*IMF»tt£lrT5 (4) EttOUf^^ ! i -^7' 
f- K 0 

(6) r '/^i/Kat-rsffissttfciru *^^sut i KJtL-c$?*#x 

(7) (4) ~ (6) o^-rnjSMicttonfa'-H'j^^f- K£^- K-r*ffi$E 

51 **"f * C t «#ft 1 1" * D N Ao 

(8) (7) iz$.<DDNAz$if-rzz tzn&trzn ?- 0 

(9) (8) ©^?*-Tfc»£ft$n^K£fttt 0 

(10) (9) Ett©)Bflt»^*ilT, (4) - (6) EftOffStf'J^ 
3 (4) - (6) 'J Kcafc^ffio 
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(.11) ycfr-t'^tf»-OStt!Cft*tt T ; 'SiRnz-- t-ri 
ISHE^I© 5 ' *J3iffl!li;, T!£it ell) or i ;»g^3- «i&gK?i|:*- 

Ala-Val-Leu-Pro-Gln-Glu-Glu-Clu-Gly-Ser- 
G 1 y-G l y-G I y-C 1 a-Leu- Va 1 -Thr-G 1 u- Va 1 -Thr- 
Lys 

mm, «*<fcO**3ftfcUT I ©-&tfit£,TTiaTfcS ( Watcher. E 
and Hochstrasser. K. . Hoppe-Seyler' s Z. Physiol. Chem. . 362. 1351. 1981) 

0 2 14, UTlOKuni t z I! K / -f > 1 J: tfK u n i tzSFH>2 

0 3(4. ?o-->rLf:UTl c DNAOtSfcEH (-2 0- 2 4 0 ) £^ 
"f@T*>5o £2£S*j-li, J. F. Kaumeyer3|. Nucl. Acads Res. 14(20), 7339-78 
50 (1986) fc, 

0 4Ji. fo-z>rL/:UT I c DNA©££E?i| (2 4 1- 5 4 0 ) £^ 
"fST^>-5o J. F. Kauaeyer^. Nucl. Acads Res. 14(20). 7839-78 

50 (1986) on£iZ'&r>tz 0 tt*>\ 0«t»©«R»*-t-f Mi. ^»«tffi)8l 

0 5 li. ?D-^>ri/:UTI c DNA©££E?il (54 1- 7 8 0 ) £^ 
t@t*i 0 J. F. Kaumeyer^. Nucl. Acads Res. 14(20). 7839-78 

50 (1986) ©Ui£<lfto/- 0 UT I ©c DNAfr^1EA/:7 ;;»fifi|^TSi: 
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pct;jp < >voi44<> 



^TST^'So imJSi&^i*^ j. F. Kaumeyer^. N'u:l. Acads Res. 14(20 . 7339 
7350 (1986: ©$g£<:ft -> U T 1 CD c D N A 7>o* & 7 i J SEBc^'I €• T£ 
;:,tf, 0^cd*iJKS?s£^ Mi, SISMfflTffiffl L A: *>©€vt I = 

3 7 (4, 7a-->rU:UT I c DNA©£$IE?i| (10 2 1- 1 2 3 5) 
^jpt0T*5o ££#^14, J.F.Kausieyerlf. Nucl. Acads Res. U(20; 783 
9-7850 ( 1986) ©?B£i:fto^ 0 U T 1 O c D N A ^ 7 i J 

13 8 li. UTIONm3-Kt4ffi«, C*33b£3- KT 

gEJiJ^Tf 0T&S o 
I9li, *7/Bbe I-ER I ©ttgIS£/TT0T£> £ 0 
01 0(4, f 7/Bbe 1-ER li^pUTI -NCiHI^tfST^ 

5 0 

01 Hi, #7/Bbe I-ERIfr^pUTI -C©iIIS*/Tt0T* 

0 1 211, pUTI N-C©flt£IS£;F-f0T£>6o 

0 1314, pUTI N-C/ER I £H»«-r4Xg£7j*TiaT'fc*o 

0 I 414, pUT I N-C/ERIfcJ:C/pAO80 7 N©*iJ(^K^ltZ0, 

0 1 5 14, SUC 2 ^r^;u<D£SR^£,TT0T£*o 

01 6 14. UTIOKuni tzfiF^>l ©C3fc«£a- K"T*««£» 
■3^lSDNAOlS»EJ»*^tBt*5 g 

01 7 14, UTIOKuni t z S K ;< -f > 2 ©N3Mt£=i - KT*ffi«£Mi 
? £jj£D N A ©i£$E?iJ ^tST*io 

0 1 8 14, UT I ©N^^T/f- KftJjQK uni tzSF>01fcJ:yKun 
i t zS K> V 2©4fKfai 7 * K ;< >©fE« 

14UT I ©7 ; yaS^T^L/^o 
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a i 9 ii, p hh 3 o 5 vmmmmttmz^TBx & z> 0 

32012, p hh 3 1 3 ommzMm^^tmxftZe 

0 2 1 (2, pHH 3 0 6 0«»Igfc<*y*0flJRB£ifeg£/TT@T*c>c 

0 2 2 IS, pHH 3 1 4 ©#JH»*«feiI*,TraT*5o 

0 2 3 It I n t a c t -rUT I©HPLC-GPC©7o7 T -fA£ 

13 2 4 12, tffir D2©HPLC-GPC©7D7 7-r;U£/TTiaT£'5o 
0 2 5 12, mutagenic primerirffl 0T£<5 O 
02 612, pHH 3 3 4 ©ttKSlgfc/Trf 0T** O 

0 2 7 12, Ep 1— UT I, X&STJT lO^n?; > TSfft©*? «fl*x v x 

9 - -emm k at r z %m * m -r mr *> * , 

02 8 I2> UTlCKuni tzSF^>l ©N^JSfflcfl-JinSft/- 2 1 T 
i y»«J*£ii- KTS 5' *4S^bE co5 2 It-f h fTOffi«i:iST5 
#lfiDNA©ttMW*^ria"C*-5o 0<K □"CHKfc'fflSli, Pvull^ 

h^^©^toiiSft^n/^$T*-5 0 

02 9 12, pHH 3 3 6 ©«*Igfc «k tf<fc©ttR**tf!0£/Tr 0T« S 0 

03 012, pHH 3 3 9©«*IgfcJ:tf*©j|mSI*%0£/T-f0-CfcSo 
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If, *I6^T^-5UT I ttcfctf-eoK u n i tzSF^ >::o^Ti*aeT 
Co UTIIi^flK b h^^J:07'D ^ y a (Proksch)^©£& (Proksch C. J 
. ^ J. Lab. Clin. Med.. 79 **, 491-499 S, 1972*) !:* I: T^JSi • 5 
^/;Sfitt07 , o-rT--try > t £*-T'*9 (SE3|> B££g!£, 39£, 53 
-58 H, 1977*) , Watcher. E 3©SF£K <k 0 0 1 li^r-^Wit £ fi" 

1" -5 w i: ^ *1T l ^ (Watcher. E and Hochstrasser. K. , Hoppe-Seyler s 
Z. Physiol. Chem.. 362. 1351. 1981)., ^ 1 C/Tt * ? ©-#{*£ n 

^KUT 1 li, 2o©«igftKM*T*Ku n i t zMK^>n^MLt 
**« 0 -ftttaS. UT 1 Cfcl^Tfi, -^©Ku n i t zSF^>l !iUT I 
©N*«ffl«IIttBL, N*Ifr^»iT7; 2 2- 7 7 t LTS« 

2ft*fc>©T'*9, t?-^Ku n i t zflK^-r > 2liUT I ©C*J»fllfil 
illiilL, N*iH*«s>ft;tTT J ;KSi7 8- 1 4 3 t LTmmZtlZ *>© 
T*3 (Hochstrasser. K. 5. Hoppe-Seyler' s Z. Physiol. Chem., 362, 1351. 
1981) 0 

!*h DNA£ft*_£ (cDNAejllJj>b7;;»EM*llE) 
a JT^? UT I©Kun i t zSK/-f>l StfKu n i tzSFH>2lif 
n*nH2i:T*Sn4 7 ; yiBW*fft8:^l§SnTl'4 CJ.F.Kaum 
eyer^. Nucl. Acids Res. 14(20), p7844-7845, 1986 : T i J 8**^-86. 87 Stf 
138 >/<7^fllJ$*a6£n/-T i y»E?tJ (12 1 ) irJSilTS) 0 

a jjTV > ? K u n i tzfiK^>lt)J:^Kuni t z S K / A > 2 t li, UK 
9^::n^O K> Y >$«n*'n*KT5, :iDDNAffl^Si:J:nii 
s UT I fllftite^li 4 4 1 ig*^t>tt*) 1 4 77 ; KLT^StK 
^**SUT I irfc^Ti* l 4 7ft©7 i y oE*jii«££ttTi^i 

i o 



WO 96/03503 



PCT/JP95'0M4<) 



> ' (Hochstrasser. K. Hoppe-Sey 1 er s Z. Physiol. Chen.. 362. :35:. ;9S 

i ^ , Kuni t zl! K7-f > 1 fciC^Ku n i t z 52 K y >f > 2 (i , ^n-r 
tt*te5#llt*©7nf-T--t:MJgt**fc"-f © (Gebhard 5 Hochstraber , Pr 
oteinase Inhibitors , Barrett & SalvesenSL Elsevier, 1986, p. 375 ] 0 

UTlCDKuni t zSFM>107- VSE^I^^- Kf££ 
£K*iJ£WTSDNA£#*r-fS%^7 UT I ©K u n i t z £ K / -f 

StfUT I 07 i y HEW* 3- KT *E£EJ"J£*r-foDNA££*r-t<5 

UTI07; S&&Fltlt. E{*fi-J(CI1^CDS;VT'/T^n-5)T i y ttK?>l£l * 

■5o 
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Ai a-Val -Leu-Pro-G 1 ti-G i u-G I u-G lu-Giy-Ser- 

Gly-Gly-Gly-Gln-Leu-Val-Thr-Clu-Val-Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-Uet-Gly-Met-Thr-Ser- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala- 

Cys-Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Met- 

G 1 y-Asn-Gly-Asn-Aso-Phe-Val -Thr-G I u-Lys - 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-ThrVal-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Yal-Arg-Gly-Pro- 

Cys-Arg-Ala-Phe-Ile-Gln-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- 

Tyr-Cys-Gly-Val-Pro-Cly-Asp-Gly-Asp-Glu- (SCV) 

G 1 u-Leu-Leu-Arg-Phe 

Kuni t zSF7-f >1©7; ; WW kit. afcflHHi&CDstvlT^ £ ft 
3 7 ~ yBMEfl£l,<a\ i/:Kuni tzfiKH>2©7;>/ SEWtli, a 

Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- Ser- 
Ala-G 1 y-Pro-Cys-Me t -G I y-Me t-Thr-Ser- Arg- 
Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Me t-Ala- Cys- 
Glu-Thr-Phe-Gln-Tyr-Cly-Gly-Cys-Met- Gly- C^VI) 
AsQ-Gly-Asa-Asn-Phe-Val-Thr-Glu-Lys- Glu- 
Cys-Leu-Gln-Thr-Cys-Arg 

1 2 
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Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-Ile-Gln-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (SCNI) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Cly-Asp- 

Gly-Asp-Glu-Glu-Leu-Leu-Arg-Phe 

UT I OT i KTSDNAili. SKDNA*13/^S!:T 

uni tzfiK^>l©7; ;ifijf|*3- Kf *DNAfcJ:tfKu n i t z 

UT1Q7; yKE?ll£=J- K-fSDNAtLT, » * L < IS *©E£E*n|<D 
-«iLT0 3 7bM0 7EttOilSEW©-5^*«*^ 6 6 1 - 1 0 9 5 tf^ 

Kuni t zIK^> 107; ;IE«*3- KT5DNA <fc L"C, »SL 

4-891 T7F£n<5££E?'I£*r-t*DNAT£So 

ifi. Kun i t zSKH>2®7; J#E.n£?- b'tZDNAtlX, 
JflLs ii*cD££EJ)|©-SBi LTM 3 7bM0 7 Ett©S$EWO-9 
^8 9 2-1 0 9 5 T^3n*ifi»E?!l£*r-f <5DNA-C**o 
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f/c. ^t£%9i^? -hie©DNAKjJO*.T, SSDNA^-' + TSB 

'*g&tt«8EW£fif*LTl>T*>J:i»o ilS^o*-^-, ->rt;K^f 

7"D*-^-tLrit AOXiyo^-^- C^^Bg 6 3 - 3 9 5 8 4 ^ 
ffi (EP-A-24 4 5 9 8 ) ] , DAS 7*0*-*-, SHS2A0X 2 7'of 
(^W¥ 6 - 9 0 7 6 8*&tt (EP-A- 5 0 6 0 4 0 ) ) ^fBi^ 

ifc, y Kt LTIi, »*-f >-<;U*--tr (SUC 2) (#MB8 

6 0 - 4 1 4 8 8 (EP-A-1 27304) K a - 7 7 ? * - (#M 

Bg5 9 - 1 9 8 9 8 0 (EP-A- 1 2 3 2 8 9 ) ) ® J: -5 ttB«**© 

fc®, HSAO^rtM^f K ©8** <* CfcWWZ - 1 6 7 0 9 5 ^ 

&ffi (EP-A - 3 1 964 1) ) , AXWlItjgfiL/ii/r^/UEW C^M 1 ? 1 
- 2 4 019 1 ^&*B (EP-A- 3 2 9 1 2 7 ) ) ^ffll^It^t^, 

^_ s tl/T ,^ AOXl^-;*-^- (#MB8 6 3 - 3 9 5 8 4 

(EP-A-244598)] C t *<T# * 0 ffiH18«(iH I 

S 4 C^MBS 6 1 - 1 0 8 3 9 1 (EP-A- I 8 0 8 9 9 ) ) , URA 

3, LEU2« ARG4*^Sn«, 

c R£®'Sltir{t->9c>^*i/ I h\ G-4 1 8, ?D7i.7i-3-Jk 7' 
li, HIS4, URA3> L E U 2 x A R G 4 S^iftf <bftZ 0 

1 4 
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rSi£SE?i|3f©UT I £ tiltZco&K unitzSFM >©g5L Sifci 

ildDNA^r^S (#Jx.li\ Molecular Cloning % a laboratory manua 
1 , Second edition, T. Maniatis^ffl, Cold Spring Harbor Laboratory , 1989 
%) i:S£oT#AT^c <b<:j: OfFKT^c Sfcii, 
ttSEfllfcrt^ttcafiSU ±iEDNAttfcC^7^; H ^ 7 9 -3f;r3? At 

MSKJBJf x n:/?* h-ft (Cregg J.T.3£, Uol. Cell. Biol. 5. 3 

376-3385S, 198550 , 7;U# ') ij =f-* ( 1 toh H. J. Bacteriol. 153. 
163-1681. 1983SO ^©£fcl©;£&i:ft-oT, e + TMPft*-*^©'*? ? 
- "C J£ Wfcft-f * C t J: *? ft b n 5 o 

BWfr&Ztl* f*7SBSt LTIi> Pichia pastoris GTS 1 1 51* (N 
RRLffltf^ : Y - 1 5 8 5 1 ) f^$lfbn5, 

*56"8©JBIH£!fc{*a<> UT I *fcli*<D#Ku n i t z 32 K * 4 ><DT i J 

-tLTIt ^n^OSfi»^3- KT S±8eDNA(:]!ra*.TfiIi£©> 7 + Jl'< 
*f&«W©»»€*f*"C*S tf+TRBPftJi, L < l±UT 1 Ztz\t*G 

T I CD^tt < 1 1> 1 »©Ku n i tzfiKy-f >©7 ; y S*E?>I£WT £ SS« 
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zmti&xmu, te (a) - c C ) ©igfft^c^^acTo, 

( a ) L'T 1 0^4's HI 8©Ku n i tzS^OOT-; SEf^Wt 

( b ) (a) -Cf#^n^DNA^^^r^%^<7 9-X t'*Tm%£fcW£& 

(c) t£Jf;Kfc»t*£i&*LT, f#«bn5**8lrt^, L'TIO^i(i:fclS 
dKun 1 t zSFM >07 i yKE^I^W-roieiOTTi, 

::t\ UT I < t h 1 SCKu ni tzSK^ >07 i ySSE^I^ 

iTTSlfiKirli, UT I ©Ku n i t zS FV-r > l itzliKu n i tzlh 

T, Kuni tzSF7^>l tfcliKu n i t zS!F^>2©7; 7 ®E^J 
£*TLTi>tt(i\ -e©N**fe«tCf/*fcliC*i|irfl!i©T i 7&EJi|£*rLT 

n^-«:fi-i^fe> ^j^ii'#M¥ 6 - 2 2 7 8 4 ^&«ajK£«$ n/^sc* b 

EfcttKli, *fif%t L-TI2 0 . 0 l-8«^;-;^tYNB«(iiSili! (0 
. 7% Yeast Nitrogen Base w/o Amino Acids (Difco tt) 5 «k 0 . 0 1- 
8 % / 9 J -*£WY P«* ( 1 96 Yeast Extract (Difco tt) , 2 % Peptone 
(Difco tt) ) SSWfl^StiSo 

ii* 1 5-4 3*C (»ailli2 0-3 O'CIK) T2 0-3 6 

1 6 
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Cys-Cln-Leu-Gly-Tyr-5er-Ala-Gly-Pro-Cys- 

Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Cl y-Thr-Ser-lle t-Ala-Cys-C 1 u-Thr-Phe-Gl n- 

Tyr-Gly-Gly-Cys-Uet-Gly-Asn-Gly-Asn-Asn- (SC I ) 

Phe-Va 1 -Thr-G 1 u-Lys-G 1 u-Cy s-Leu-G ln-Thr- 

Cys 



Lys-Glu-Asp-Ser (iSVll) 

Ala-Val-Leu-Pro-Glo-Glu-Glu-Glu-Gly-Ser- 

Gl y-C 1 y-G 1 y-Gl n-Leu-Va 1 -Thr-G 1 u-Va 1 -Thr- ( ^ 1 1 ) 

Lys 

Ala-Va I -leu-Pro-Gln-G 1 u-GI u-Gl u-G ly-Ser- 
Gl y-G 1 y-Gl y-Gl n-Leu-Val -Thr-Gl u-Va 1 -Thr- 
Lys-Lys-Glu-Asp-Ser (StVIII) 

1 8 
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tt&ixzoz&tt^i < ^^<t. &&a.d>i A&vtiiz ± ->~xmiz$t&-: 
in t'^^nsT j yass^i^wtr^-ct xi\ 

Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-Ile-Cln-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-GIy-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (SCI 1 1) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

G 1 y-Asp-G 1 u-Gl u-Leu-Leu-Arg-Phe 
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Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr-Ser- 

Ala-Gly-Pro-Cys-Ile-Ala-Phe-Phe-Pro-Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-ket-Ala-Cys- 

Clu-Thr-Phe-GlD-Tyr-Giy-Cly-Cys-Het-Gly- 

ASQ-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys-Glir- 

Cys-Leu-Glo-Thr-Cys-Arg-Thr-Val-Ala-Ala- 

Cys-Asn-Leu-Pro- 1 1 e-Va I -Arg-Cl y-Pro-Cys- 

Arg-Ala-Phe-Ile-Gln-Leu-Trp-Ala-Phe-Asp- 

Ala-Val-Lys-Gly-Lys-Cys-Val-leu-Phe-Pro- 

Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn-Lys- 

Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (SCIX) 

Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-Leu-Arg-Phe 
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Ala-Val-Leu-Pro-Gln-Glu-Glj-Glu-Gly-Ser- 

Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-Ile-Ala-Phe-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Uet-Ala- 

Cys-Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Met- 

Gly-Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro- 

Cys-Arg-AIa-Phe-Ile-Gla-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Tyr-G ly-Gl y-Cys-G ln-Gly-Asn-Gl y-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- (31V) 

Tyr-Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu- 

Glu-Leu-Leu-Arg-Plie 

aK*H^O.-K'J^^f- Kit, JUV£fc!*5tIX-C7F£ft<5T i y SE^K © t> 

*«lteJ:c;/ifcliC*JU:ff3tcD 1 o#_t®T * 7 M^ftJDcF ti/i^' 'J ^T'-f 

E^i^WL, fro h , ;^->>ES/S14SC/fi : 4'^X7X^--t:ffi#«ti^Wr5 
^7**KT£>0, -e©»+«X7^^--fr'B#Stt*<JR**0^ftflUT I fr*T 

, .kOffi L< (iK i ttT5 xio ~ 10 MJEJTTfcStf'J^?'?- Kfrffil^SftS 
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<lj£{£ffl LTttS^nttf'J^f- kt*So <fc Off* L ; l < :i f+ 

ISO, ffc^Wttfctt (fi^lffcttUlK TA>*;Wfcl£) fcSttTl^T J:i\, £ ^ 

Silting 

Mf^„ SKDNAii^I , 5$IV*fcl*5$lX0^-f*ifrK^3ft*T ; /SEJi] 

/cli^f- K* (fliLli'sCII. VII. VIII WTtpZHZT i J SE 

^I^WT5()0) fcELTttStfU ^7*f- HOT i 7 StE^J K£ft££ 'J $ 

Ih^M 7 K^fiattSEfl©? 5, 5' »ili« 7 3 6 ^ 8 8 8 T^5 
n-5SSE^lO^SS^ 7 6 6 - 7 8 0 

2 2 
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ATCGCTTTCT TTCCT 

.:ff&£n^££K?iJ£*TT i D N atMW* 2 t\i 0 stlXT^S -5 -t' 11 '<7-f 
K*3-Ht5DNAiLtli, 0 3 TjM E 7 (Ct £ ri 5 ? *>. 5' 

«fr 7 2 4 - 1 0 9 5 T/T<*tl£££82JiICD££#^ 7 6 6 -780 

©££/>\ 
ATCGCTTTCT TTCCT 

i:ift$nf:eiew^tT^DNAA^if ^n^o ^iv-c^tt*.-* m 

K*3- KT4DNA i LTil, 13 3 ftM 7 $ tl S.n (D n s 
, 5' Mfrt>i£m$ns 6 1- 1 0 9 5 T'?r3n5££E*i]<D£$*^ 7 6 6 - 
7 8 0 <D££rt\ 
ATCGCTTTCT TTCCT 

SCI (T^ft* *M ^7f- K*a- DNAt LTii, 0 3ftM0 
7K^£*l*tt»Efll<D5 5, 5' fl^bltme 6 1 -7 2 3 T^£ft*E 

£E?"!£*r-f SDNA, SCVII T^£tt*#'J^7*?- K£=J- KTSDNAi: L 

Tli, H3^Mia7i:^Sn*MEW©9^, 5' «l*£Jfi$*5 7 2 4 - 7 
3 5tT*n«iIRWtfT5DNA, SCVI1 IT*3ft* * 'J ^7*f- K£=>- 
Kf*DNAi LTIi. 0 3 H^SftSttXEH©? 5, 5' fflfr^i* 

£S^6 6 1 - 7 3 5-C?i*$ttStt»EW*-*rf 6 DNA. Still T*3n*# 
'J^7*f- K£=J- K-T5DNA t LTIi. 0 3 7550 7 KiJ^ttSttfcEfl©? 

5, 5' fl^bltiSf 8 9 2 ^ 1 0 9 5 Tf SnjUiEWm^DNA^ 

©DNAKIi, *tt*'tt±ie©0 375M0 7Ti$S$tt*S$E?i|Kfci»T, ± 
CI*A<*$ftfcl«fiW0^1 o£l±©tt«J!)<fft©4«Tt**nfctt$E 
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RHATCi^if'in, *fc3' *»!:tfJ!in$n5J*£E*i|£:LTIi, 
K>Tft4TAA. TAGHs liTG A^a<*tf £tt£ 0 

75 M0 7 K/T*3n*:*SEfl£IMtK LTft^fi aSttfcfef* 
DNA7^^7 'J -*c DNA7^^7 'J -^^rtf^t LT, ifift^DNAOS 

'J*7f- K*a- Kr***EW£ff-r*j5rS©DNA£IMtU £>£^£>ftli 

aftL^DNA^asncBr^c^auLT, serfi-crasT**'; 37-^|| 

DNA£fi!c« 3 8 1 AS, T75-f K'W * i/XJ- A X*t») £HH' 

ffl»iDNAKifi^ffl^t*^ODNA^f5MtLT!t aStt 
cDNA7^7'7'J-, *fe*DNA7^y7 ') t /cltSt I XlixCIV^II^ 
^/:T- ;ifiW*3- K**DNA5£tfttK»tt*M*tt£&£*& 
. Site-directed mutagenesis <tt^?, Kraner. W ^ Nucleic Acid Res.. 12 
9441— 9456M, 1984^fccfc tfKunkel. T.A.^ Methods in Enzymology x 15 
4 367-382 H, 1987^#JH) f»P C R£5©£fc]©££-C£SEF1©»£ <h 
DNA©i#*s£ft9£&^W^£ttS 0 
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2, pUC 1 8, pUCl K*^ 9 9- , A g t 1 0 , X g i 

ttVKDH 9-\t, *£^©St&*'';^7> K«-3- KT* DN A KfilUT 

* = - K**tt*EW***r*^ u> c ±et*o*-*-» m* 

•/-Afc*»tfc, is 7+ /iff f- K*3- K-r*Jt$EH*l*, <£fflT*?S£rt 

<7T K£=>- K«ttSEW5©*J6gi©*r«4M^:/f- K©363L ££4b-=k 

*£ B J!©DNA£*ri£ UW*.tf, Molecular Cloning „ a laboratory m 
anual , Second edition T.Maniatis Cold Spring Harbor Laboratory , 
1989*) izVt^TmArzzttzJ:0r?UTZzb1)<-C*Zo itclt. »9H:# 
*««EW*ft^«d*«L, *39!®DNAfcifci:7*5*; 9 9 — i 
fc I i 7 r - ^ ? * - ^ f : # A f * c t ij at T £ 5 o 

a ^ss-r 6 z t zn& 1 1 * ^ ? * - -cjfcKfca $ n/^Rfctt^tcM-r 5 0 

2 5 
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St£ff;5Si£ft{*i£. ififfc^L Effc/l t-^^fc, '^'^ (Hanahan. 

3 Techniques for Transformation of E.coli. In. DNA cloning vol ]. f,i 
over. D. M. (ed. ) 1 09- 1 36 IRL press , 1385^) 3£0&»©;5?£;: £ T 

Tt£ttl&t LT»#£ffll*.5«£!±, x 07*7 x hft (Hinnen A. Pr 
oc. Natl. Acad. Sci. USA 75 , 1929- 1933. 1978^. Cregg J.T. Mol.Cell.Bio 
1.5. 3376-3385S. 1985^) , T ;l £ 'J # f- * > & ( I ton H. 5. J. Bacterid 
. 153. 163-1681. 1983¥) H©£*fl®^7££ffl ^ 6 " t frX # -t> 0 

aRS&^feli. TE(a)-(c) Oll^ff^: t^att*$^o 

(a) *£■«©*?«* 'J"*?* 1 K*3- KTSMR^Wf SDNA£f#-£ 0 

(b) (a) TffStlfcDNAfcairrSBS^? ? -TTf£fcBlfe£J£;1feft £ 
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t^t>*> r^^irt^x^i :£n&-m£. i 9 7 6 ^, itsxifcaiiE^ 

(-^IK-TF^n^T i yllEH^fcfctt^tf'J^x- K«fc9 t>, »8c 
7nx7-*?ffl«fitt**T**'J / <:/x- KON3|5««{lSCI[-e^**l5T i y 

ffl^tf'J^r K*£*K#<5 Ct7b<T#6o "TttfrS, 7ox7--trPI«j£te 

r ^ y ttEfl*=J- KT*Ja*EJl*»*L/2'< 7 *-€tttfU c©^7 
4H^:ti:J:ot, f7 - 1'^ > k t" ; - 1 lit ffl t: 'J K© 

C t^TiSo 7ox7--t?fflSj§tli5fl:©7 ^ /"BEfli5Cll©7 ; J fifcE?! 

2 7 



WO 96'03503 



PCT/JP95/01449 



n i t zSK>0*3- KT -SDN A ££WT 7 fc^C/fc^? 

fc-=ktf-e<D£K u nitzSK^ >®S!£?j£fi, UT I «}: * o «■ K u r. 
- UT I iiWfO^Kun i t zSKM >©SH(*i^:l^» 
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Hit L 

2. it ft $***&, i«*flEft8HK 1980S, t*m± 

3. ite^ftffv-iT^, 1982^. mm± 

4. Molecular Cloning, a laboratory manual. Second edition. T. Maniatis 

1989^, 3-;lFX7' l J>r^-^--7.t7h | j- 

5. Methods in Enzymology > 65#, L. Grossman *fii, 1980^ Academic Pre 
ss 

6. Methods in Enzymology , 68#> R. Wu 1979S, Academic Press 

mmm 1 ^+trb«t©ut i 

(1) UTlOcDNA07a-->r 
<D7*o — 7'©j8S! 

J.F. Kaumeyer^l- J: Ofi^ft^UTlcDNA ©£I6E*1J (Nucl. Acids Res. 14( 
20). p7839-7850. 1986) 2 oO-f > t t** - K * ■< 3 - Kf 4<B« 

796 837 

• 7*0-7' 1 CGTACATCCA TCGCCTGTCA GACTTTCCAG TACGGCCCCT GC 

1048 1089 

• 7*0-7*2 GAGTACTGCG GTGTCCCTGG TGATGGTGAT GAGGAGCTGC TG 

C (D&nZ&Z LT 0 . 2/zM F0D*7A F^Vty^rAX 

• yi-^*>ttfi) £ffil^T, * 'J a'? ? u^-f- K€-DNA^BS« (tf^ 3 9 2 

£fi££tt^* M 3'? ? u^-f- OPC 13- h U 7 ! J (T7*7^ K^Wtyz 

2 9 
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:n^t ! ,'3'7?Uf »p ATP T^iStfa&L^o «akij, lOOng 

3'? ? b*^ Kc4.6MBq©r- 32 ? ATP i£ig£L (*/LitTI .5>, T4 f 
oly nucleotide kinase (Sfi&SD £ffli>T3"7£i:ft ^TSCt^^c " <ti:<£ 

(2) x ? ; J - - > 7' 

( a ) -ftx 0 l ) > 0' 

^h-Sffi^cDNAAgt 1 0 7<7'7'J- (?o->r -y CD7 r- 

:->&£4.2 MO 5 pfu/nl -5 i:SM«*iK (lOOmM NaCl. lOmM MgSO,. 50mM 

Tris-HCl (pH7.5), 0.001$ -tfvf->) T*f?U *O100 x£ 1 i*f?lf/TSffi 
<t£S£L^8L ig^fc^TBlO bottom agar 7* U- h (1. 5* ager/TBlOfcifc. 0 
15cm) KMU 37*CT'#)7 NFfffl h Ltz a 

E. coli C 6 0 0 hf l«c^5ml L#«fel-ttSU 3 7 "CT 9 r$|HJJfr 
*L/~ 0 :n^2 L3M>cdftLfc5 0 0 ml TBI 0«*i:iMlL 
, 3 7"CT-»«F*Lfc. «*«©6 0 0 n mKfcCr L 
, If'in^a*^ 1 OmM MgSO, *jSttTft»», 25ml©l OmM 
MgSO, /K&ftCflSSL (SKOD.oo =31. 2) , S-jCl OmM Mg 
SO. 7k ; £>l*-COD,.. =2<c#f?LTttfflL/c 0 

"7*7 -?)l<I8Ti5 i-5f!4-o^l#*Ti&*£iha6, 7**-7*u-r-£L 
T4 *Ci:«ffL/:o vx^-^U- h^/c02 >7*U > (colony/plaque 

screen. f 3 t:>ltfi) ^Wll/:, f* •atlfc / > 7' U > £TB10 bot ten agarT* 
U - h±"C'37"C— BfcY V + a^-hU 7 r - iSOPMSZIri^tzo ZtlZO/s 

* ,4 
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TSEL/iSL 7*t^/7"'J yj-t- s 3 >£>£<2xSSC.2% SDS. 5xDenhardt' s 
soln.. 500tf g/ml yeast tRNA)4 3 T60°C4 W^>^a^-hU:, 

7* U'W 7' U ^ -tr- y s >8L y >7'l >^S5t^^'< v 7'C# Lftx.. &7' 
o-7'C'W7' ! J y-i'-tr-v s (2 >.SSC.2!I! SDS. 5xDenhardt' s soln. . 

100 ;/g/ml yeast tRNA . *aj«*$nfc*7 , o -7"**t;*«*lra«i.fF.^i!lS 

/>7'U>£2 xSSC-2515 SDS7K»ttTSfi20^IBI.2xSSC-2X SDS*S 
ffi-C52"C20#l8|. ^ ^ (CI xSSC-2* SDS**ffiT45 , C40«'M** & / > 

7'U>^7-5>7 7 7' (filtiBffll) - 8 CCT-UtlBitLfCo 

£t*T£]400 U<D->7-t-Mr i ft'btltZo i5 «t ^ <t© ^ yt^^a - 7'1 &tf2 

(b) -fcx? 'j 

Lfc 10* tf-y hCtop agarose £#J#LJ&9> 0.5ml SMSi^CA 
ft*Bfr<»^fcfc* ?dd*u*1 »£JJI1*.4 'CC2.5 iffBIS5fiLT7 r-> ; 
©JgfflfcfcCttofc. 7 T-^«{±ltt©»R«-l xio 7 pfu/iltfiSLT. SM 
tt«tt"C5 xl0 J . 1 xio 1 . 5 xio 1 pfu/ml®3 »KlC#f? Lfc« C*1«o7t 
-•^*^ttl00 ul tXWtTfimmoO Ul fc*«£U 37*C20£IHW 
- hLfCo 3ml TB10 top agarose^*, =f *>37*C«r#SLTfcl^TBl0 botto 
magar7*U-h ( 4 9ci)<-M U 37*C-!fc>f h Lfc t C 6, 5 xio 

i pfu/DlKaSLfcfttf&T-fclO 1 - 4 pf U /«l ©7*7 3 flfco {fot, 

&©/ y-f V >©«lHcii, ^1-5 xio 2 pfu/mlKttSLfcaifcttfflL/io 
-fcX? ij -r.>?'<!:l5Ji$<-, > >7*U >±T-37'C6 SHI? t - S>©*<MS£fc 

4 , cK«#Lfc. * >7*b >*t;u* «j$f*. at/2 xssc 

ij Lfc&, T'U/N-f 7*U y>T-tf--> 3 >^tt(2xSSC2^ SDS.5xDenhardt' s 
soln.. 100 jug/al yeast tRNA)*T60*C6 i#IB-f >*a^- h Uc„ 

3 1 
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94 ir-y 3 > L/- = S/>7'l^i xSSC-2* SDStKS«TSS 
10£IB!O*f*i:T. 2 @ifc#L/- 0 §//7'L->*^7>7v7' (gft 

(c) z^x ? »j-^.>r 

<5 7*5- ?€-m»ttT«^B-/U- KlOOa 1 *f?»/TS»t3inl TB10 tcp aga 
roset €-S-a L, ?#>37'Ci:££ LTfct ^;TB1C bottom agar7" U - h L 
T KttBLfco Cft£37*C-Bft-f > + a-<- h Lfc„ 

3. &tf2 xSSC 'J >*£fcctt->fcfc, yi/^^^J jrj-tf-^ 3 yfefatm 
6 0'CT2. 5l*H-< r/**'*- h Lfc„ 

S-y>7'U>^-l xSSC-2* SDS*S*-CMlO#l»0ftfrSU tv>77^( 

5 i:#tti*fco 

(d) ^y7o-;>r 

<#^n^7 r -i/ ? □ - >l6t*rt^7 t - yDNA SrtSSL, ?# <ittr; 7 r - >■ 
DNA£*ll5B*EcoRI «fb*lXT^n-xy/U«»ScttLT-r - hOSSE 
^fcC^-a/io (i^£©7T-i>?o-:/{r:o.5 ~2kb J $ £ > ^ 
- h^yt'sC^ L~oSfeiin^ 0 ^o-7'2^ffl^f;tf y^'f 7'i.l 

^-Y -tr- •> a >£fTl\ (J. F. Kaumeyer!£. Nucl. Acids Res. 14(20). p 
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>A^cDNA£flJ0 £ U PLC 1 9 ©EcoRl 2CttC^7* 7 a - - > r L /: 3 

(e) £$E*l©Kgl 

[a-32p]dCTP ^ffll^i r^ + i/ftlCct - 5 THiPI*tii?.Lf; 0 Mttlft 
illiSequenase ver. 2(7 7 ^ v ^TK) & <£ C/7-DEAZA Sequenceing kit ver.2 

*©££, ft^n^UTIcDNA ©tSXEJiirt, Kaurcyer #©fS£ LT^-SEW ( 
J. F. KaumeyerU, Nucl. Acids Res. 14(20). p7844-7845. 1986) £ £ < dJ I: T £ 
o/z (03-07) 0 

#~r\ »4>nfc^7*^n-->r*0-5B, UT I c DNA©£ifi«E!»J#fil 

OUT I c DNACD^-tr-y Mfc 

ftttffll (I) T»$ftfcUTlcDNA ©££E?)|£&ft L/c <!: C iS$S*|66 
0 &©G£C(ca»?-£Z iT^KttRB*Aoro5lHl7-'l' 
B ^L/c (££S^(iKaunyer #©#£(::& o fc) , Aoro51Hl«M hA^U/.Ci: 
CkoT^SUTI ©N*«KffiMiT*SC#Titfc^£MS-C£, *'&V%M?k 
**K*H*T#ttlCff»T*Sfc#>t*ftfco UTI «i6»fc^li441 i£$ 

fr£tt9147 T i KLTl^S. ^fcfflUTI ©C*4S|T ~ yffirii 

£i:Leul43T*0, Argl44£/c{iPhel45£fcoEfl©#&fc«£2ftTl^^ ( 
HochstrasseK.il. Hoppe-Seyler' s Z. Phisiol. Cheoi. 365. pi 123-1230. 1984 
) , Asnl47*C**Kfe^Bfltttl£*tlTl^.Et\, «-3"Cafc-?XWnUTI 

o*a**jw^-5#^ ^fcca^nsEWK-r*©*^* u^%*.^nsc 

Phel45£C*4S7 ^ ;ti:T5 C ti:Lf:, EJ±©.«i:**LTUTIcDN 
A ©*ir* Ht£fTofc 0 
±E©3fc$Jl*fESLfcUT I «e^©5' ^mfc^LF 3 ' *J*ffi«©£i£DN 

A (13 8) £DNA (7^7^ K'^ti'Xri.X • v + /<>ttSL model 

3 3 



WO 96/0J50J 



PCT'JP95/01449 



392^ T-fTESEL^-c ^5!cDNA it 7 - - ji &mi**&Pm&X% * ^ 3 ^ - 

d-^> rt^No.7©7'5Z i K8 7 Jl^WSftS UT I c D N A 
©£2£$^504 ft(:TBbelTra<bL¥ra*SS(:g«L^8e, 5;cEcoRI jfi'bLT 
?#£ftfcUTIcDNA ^SCDNA 8frK-£pl'Cl9 ©Sraal-EcoRl^C^ 7' ? □ - - > r 
Lfc(*7/BbeI-ERL 09) o C ©*7/Bbel-ERI €■ h t <:&£l£DNA OffiiA^^fc- 
Z £ o fc„ 

AC, #7/Bbe!-ERl £BamHI fc«fcC/EcoR! TWfcU UTIcDNA £^i;DNA »ffr€- 
@CL/io :n^UTI c DNAOi£$#^686 &OSau3AITj«<t LTSau3A[-E 
coR[«rH-^-IeJiK L/c 0 *7/Bbel-ERI £UT I c DNA«S$^645 &©Av 

alfciC/EcoRI "CmitlT'V? jr-&&£®Wltz 0 J#^>n/-^DNA toWkV-k 
fiKDNA N*3- K«*#M3ftfc?o->pUTI-N£»fc (0 1 0) 

o 

*<-n «7/Bbel-ERI £UT I cDNA<D££«877 ttOPstlfcet tfEcoRI T/8 
ft LT UTIcDNA ©a*8B»**t;DNA Brfi-fcEIiR Lfc. Itl^UT] cDNAO 
ttM%1089tt©HhalTfllffcLTPstI-Hhal «rK-*H©U-o «7/Bbei-ER 
I £PstIfc,£tFUT I c DNAOM*^ll46ffiCDSinaIT«fl:LT^^ ^-SC^- 

3*Ui?o->pUTI-C£»fc (12 1 Do 

pUTI-N^rPstimYt LXpUC19 ffifcOPstl^M h <bUT I c DNAOSI 
SW7 fiOPstltf-f KOIWODNA Wrfr^fsUR L/- 0 -I ft£pUTI-C<DPst I"*>f h 
<:«£U N*3- K«*Sc;C*3- K««j5<a$$n^^a->pUTI N-C*- 
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( 2 ) MT*^ : Kp HH 3 1 0 ©ftrq£ (014) 

f*TlBfOl65^7A i Ft*5pA0 8 0 7 N d*0f!¥2 - l 0 4 2 9 
0-?&$8 ( E P - A - 0344459) ) li, ?o-^>7^f-i" MlEcoR I SfiteS- 
fto 0 ;ni:»l£^^/:i6, *-fe 7 HfcUT I c D N A £!Bftf Z> 7' 5 X ; h 
PUT I N-C^Sma I mitLXC I P (calf intestine alkaline phosph 
atase:S/S^tiK) fill, EcoRI'JV*- (tilttfi) Ctl 
> t'f> h-tr^E. col iHBl 0 1 ^i:i')iIfe»LT7 , 7X • 
KpUT I N-C/ER I £ftf£Ui (313) , lOT*?* i K£Ao r 5 
1 H I fc«fctf E c o R I -cmitTZZblZ&i) 3' ^MIR^i«©.t:'J AK^fifc 

ut i ©im&rafflKauaLfcBssuc 2 i/ri-**?? kc^^l/.d 

NA (Chang C. N. 3f. Mol. Cell. Biol 6. p!812-1819. 1986) £T^-'J> 
rLfcfc, T4 k i na s etH^T'J >*<bLfc. :<DDNAI±*®5' 
*EcoRIl»*»i:, 3' *«*¥»*«K^5«fc9<:titt£tt-C:fcO. Z 
/- f + TJI6?#©co<ion usage cfficT-SOttiEW^SSftT^i (El 
5#&) 0 P UT I N-C/ER I £Ao r 5 1 H I &C5E c oR IT 

tfftU U T 1 itfc-f-£"S'tj#J 0 . 4 kb©DNABrJt*0iRLfco 
:©DNA»frli, 5' ©*«*<^aUT I ©N*fr#l6U SUC2yrt 
^ta**ttfT#S. c©DNABfrH"li, B 8 ir^-f &&irfm*.T 3 1 * 

5' *Uj(>E c o R I &£SB<££*TT* J: -5 i:MU:^«SUC 2 y 
? '^itte-f, pUTl N-C/ERI^Aor5 lHltitfEcoRIT 
TSffcLTttiinfcttO. 4 k b©DNAWf)t, KbVlZE c oR I rgffcp AO 8 
0 7N©3o©DNA»rtf-£fi£U jHSL/i», ft t Hllca > tTr > ht;L 
E. c o 1 i HB 1 0 1 £^W£ftUc 0 ^^n^BK^^^^'ffSciO^ 
71 i KDNAfcMU «R8*&3#tfKAOX 1 7o*- * - • S U C 2 
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y 7TX • L'T : igfc?2>&£ffJ*, T I iffi-? -AOXi;-;?.- 7 

X ; h'^pHH 3 1 OU*Lr: (0 1 4 ) c 
(3) »at*0ttJj!i*«J:tf*©14tt 
pHH310£«!Rv-a-T**HIS4±©*iJK»*StuI-*>i' h T«H*ft I r:* . l 
+ Tgg|§ Pichia pastoris GT$115t*£. *©*;fe(*©his4it£ J F-l£ *■£ 
X7iD^7^ h &(Cregg J. T.?. Mol. Cell. Biol. 5. p3376-3385. 1 935; 

?#^*U-fcKfcfti*£5inl OYNB $#(0.7$ Yeast Nitrogen Base »/o Amine 
Acids, 258 dextroseXcttB U 30'CC 2 BIU]«F# Lfc„ Cft£5ml 2 xyp-2* 
7' 'J -tJD-;l^itt2(2* Yeast Extract. 4% Peptone. 2* glycerol) CIO** ttSii 
, 30'CT2 BIH«F*LH{*€-Jf*3-t*-fco C *l££-i> U2000rpm. 5 Sffi.) 
. ?#«iftfc«<**5«l CDYP-2X y *7 ->l/«Fft(lX Yeast Extract. 2% Peptone. 
2X methanol) £{C30*C"C5 BfB!«r#L/c 0 

#*tt**i>Ul0000rpi. 55*. 4 *C) . **±»*ISiRL^o 

fl&fl) 2 Kuni t zSK^^U'JiCfKun i tzSK^>2 

ft* 

UT 1 £«fi$:-f -5 2o<DK u n i t z 55 K y << y (12) O^H^tSB 

i t zS K'y -f > 1 IU *f©Ku n i t z 52 K * 4 > 1 ©N^SSc 2 1"; . 
»i^«5UT I CDN^^f- K^M^n/i^'J^y^ h\ ftt*>*>, Ala 
1 —A r g 7 7frt>t£Ztf*)l7* K (£T\ N*^:/^ KftflDK uni t z 53 

Ky -r > i tin) t LT«a**/ce 
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: 1 ) M^77 i ko«I* 
<I>£fiEDN AOiHS 

N^^^f FfflKun i t zIF H> U K u n i t zSK^>2&^ 
T>^L-fv7. I K*-t»5rSfcA{:, JfN^^f KM-flOKu n i tzSF^ 
^>I©C*3- K@«£»-5£fi2DNA (0 16) fciC^Kun i t zSN 
>f > 2 ON* 3- K«*£*-5£li£DNA (13 1 7) £MLfc«, Nfc^f- F 
tfJjQKu n i t zS hV-T > 1 ffiC^n- K«tt£fiED N A l±, 5' izP s t I 
3' <~E c oR fc'HrfclL^ K>£Stf^tilit> 

U:, Kuni tzSK^>2 ©N*~- Kffi«^fiEDNAIi, SUC2>? 
■*-;ui**Sf <5 5" ZW-ft^m, 3' HApa l^S^o^i:L/; c $ 
fc. l*S«*K«k9T * y*©«<b^LicEJ'J4'(rMKR**S ph I SBtsi^ffl 
8*n5:t^4, UTI c DNA0ilS^ 9 0 2 (0 6#8B) ©C£Ai:£ 
life. -©S^iC&tf^ftfcS p h I ffittli, Kuni tzSF^>liK 
uni tzSF/02 tC«l»*Ku n i tzIF^> 2©N*3- K« 

(7^7^ F^'^t^XfAX • ^1-'<>K. *-r;l 3 9 2 ) £ffi^T?Tofc, 

©N^^T'f- KttJbOKu n i tzSF'^>l 0£S^ ? 9 -©SHU (N*^7 
f- KftJOKu ni t zSK/'f > 1 :UTIc DNA©££3^6 6 1-891 

1 (2) T»itf:pHH3 1 0£*JISS**Ec oR ISCfPs t Iffi 
ffcU (SUC 2 ^T'TWU + N^T'f- KfttHlKu ni tzIF^>l til git 
(cT) *£fr«rJi-£«J9ffiLfco COBrK-^-S 9 ir^TN*^^f- KttAflK u n 
i t zSF'^> 1 ©C*=>- K**KffEEL/c£ttDNAtaKpUC 1 9® 
Ec oR I U ft&WW-Z^-J* KttJjOKu n i t zSKy-T> lit 

fs^jL- 9 h (0 1 8#M) *tlSU:^7^ ; KpHH 3 0 5 (E 1 9 
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) o Z<Dp HH 3 0 5 £E c o R I mil I T if ^n/iitfc-P^ , h £ p. AO S 

0 7 NOE c o R I &mz&A I, N^--"7"-f KfJflDK un i tz$r"/^ 1 
M^7X - F p H H 3 1 3£fFf£L/; (02 C ) 0 

'IKun i tzSFM> 20M^7 ? (Kun i t ziK>^> 2 

: UT I c DNA€l|Sf^8 9 2- 1 0 9 5 , 3 3 7b IS 7 J 

fMJl (2) TiIL/:pUTI N - C/E R 1 «Sf A p a i 5C ( 
E c o R 1 /ftffcU Kuni tzSFH> 2 WiSitfc-f D N ABrtf-*-i#^ 0 Z 
©KH-iria 1 0 C/ftKu n i t zS K>-f > 2CN*3- Kffi«<;WlPL^^ 
diDNA^'i^C^SUC 2 + ktpUC 1 9®E c oR I SE£ 

;:«*£U #&5SKu n i t zS K>-f > 2itE^-7 h (13 1 8 
!fL/:^7X- Kp HH 3 0 6 (02 1), :©pHH 3 0 6 ^Ec oR 

1 ^{tLTJ#^n/-jltE^J---y h^pAO 8 0 7 NOE c o R 1 

> K u n i t zS hV y 2^^5 7.1 Kp HH 3 1 4 &ft&ltz (022) 

o 

(2) aai*©flnsfcj;tf*©i±tt 

(DTf^^L^N^^y^ Kfffln Kun i t zSF^> 1 ©M^5X ; K 
pHH3 1 3, Kuni t z 35 K / > 2 ® ££7 7 7. ; F'pHH3 1 4 * S t 

?#^n/-ff>r<Cft<*^5ml OYNB *«i:«IU 3CCT 2 BWM L/; e Zti 
£5ml 2 XYP-2X r U -t o - ;U$«fe(: 1 OX MS L30'CT 1 B «F# L/i*, 
2!H:^5i^:^ / -/l/£8staU £<-30"CT' 3 BlBifrfcLfc, 

*M*a^L(10000rpn. 5#. 4 *C) , (l^/:«f lSi:oi>:, #^1?J 
2, 3ie«©^ffilca£oT, h 'J 7 > > & cfc t h??*E£i7 7;?-t:f:*tT<5 
FI§rStt^3l^/-o N*^?* KttttlK uni tzSF^>iM 

*0**±#li^m(>ll*L^^ofc 8 -Hun i t zSFH>2M(t 
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17^ 9 -■e'FISrSttfc'T Lti 0 

N KftADKu ni tzSK^>l ©C*a- Kfi«i:oi--t;i& 

fiSDNAOS§»^.Cffll^:Ps t I b^lfflT£. K u n i t z S3 h > ^ 

Iff Hlfti^S ph h^WfflLTfcCi-j 

SfcN^^T*^ KftfiDK u n i t zlK^>l itfc^-*** MtL^p H 
H 3 0 5 , Kuni tzSKH > 2 itfci^ * -t •>• KtLf:pHH 3 0 6 ii, 

#5, 
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nmms %mm 1 rate^m^;:^ -t(m,/ : ut i c^t, intac 

t - r UT I ct^; £m^2T£fefa&;t(:^Tft££ l^UT I OK 
u n i t zS F M > 2 (WT, r D 2 ii^) 7) h' + Tf|#i&*±jj|r: • oOft 

( 1 ) *&*±ft7i^©m» 

I n t a c t - r UT I g£S?^*S*±S(2, l 0 kDfiy b<Dm^m&^.F 
iltron OMEGA 10K MIMSETTE 75 SQ FT)~C#J 1 0£::»*SU 50mM Tris. 20mM 
CaCU 2-*r£ft CpH8.0)£!^Tj8#tL^o r D 2lt8SO«S±jjfi^ **g 
K20BMi>i5«t-5(:CaCl: £flsM, IN-NaOH TpH8. 0 CiH£l/- 0 
<£• Anhydrotrypsm-Agarose »7i( <t> 1x3. 5cm) nflSflo U #!R*li$j-£50inM T 
ris. 20mM CaCU .0.511 NaClT'ft#&, (»*@#£0.2N HC1. 0.2M NaCl T^tt 
tKtlUOlntact-rUTI «k V- r D 2 ©ft£t£fr o fc 0 fciiiBfc 
li> I n t a c t - r UT I Ko^-ni*«*T+#«tfr L-tr > f. ,; y b y y 10 
T»«rac. r D 2 Kot^TfiO. IN NaOH TpH8 fti£<ltflfi Ltr > h 'J 7* U 

'^3Tiia, -en^-8o -ccftfrL/co ^/^©ssjraitiUT i m < 

h 'J ^S/>SSSi4, ##0»J2) <h LT7. 700-12. OOOu Tfc*K Passi/fr^Crf 

I n t a c t - r UT I Tl. 0-1.7*, r D 2 T10. 8-16. 2%Xh r> tz c 
*»«R*;ic^rnfc54.6-67.6X©«H<:*r J ^o tt4b\ fltEb*05c«tSUT I (i 
, #M¥ 5 - 9 2 0 0 ^m:E«©^jcae^TH»L/i o Sfc. ^«SUT 

I fi* K>>f > 2 {iHochstrassert*©fi£ CHoppe-Sey ler' s Z. Physiol, chem. 

364. pi 689-1696. (1983) ) ^SUT I ^ F 'J 7*y ^TK^^ULT 

(2) tttt©##f 
CDS DS - PAG E 

ttSILfc I n t a c t - r UT I &C/ r D 2 ^Laemml i f©^fti:*^TSD 
S - P AG E K^tffc 0 Intac t-rUTI03?D->u, l^ft Oftlb"' 
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fr->tz e s/:rD 202 ? □ - / Cot ^ [Hit T -5 ^ e Intact-rU 
T I T!i21. 3kDil y K£ttL, 43kDft£C7'a- 19. 4kD;-->-r- 

7 , ^v^-f-A> K^Lf:, rD2T(J7.3kD i:f-'< > K£tf U ^<*53U 
T Ifi^Kun i t zIK^>2 1 1> fSJ UadHaETfc o fc 0 

fSE Intact - r UT ISC?r D 2 llol^ty" /Iff 4 ? " v h 7 * - 
(*7^:X-;-C 3 0 0 0 SWXL, Mtt: 0. 1M ftS* M 0 
. 3M NaCl, pH6. 5 , ^ v 7 v y$t?'- A -K->7f A&ffl) £ff o ft 
o H2 3i:lntac t-rUTIOHPLC-GPC^->$, 0 2 4 (C r 
D 2 ©HP LC-GPC'<* 

I n t a c t - r UT I ^n-><0SDS-PAGET*B*bft4 3£©'<> 
K <b r D 2 ©7. 3kD ©'<> KCo^T> N^«T = 7 BtmnfrftZft^ tz e 
1 i:fto 

£ 1 

r un &tf td2©n *mr ijmmnavr&m 



r UTI 43kD A-V-L-P-Q-E-B-E-G-S- 
21.3kD A-V-L-P-Q-E-E-E-G-S- 
19.4kD E-D-S-O-Q-L-C-Y-S- 



r D2 T-V-A-A-C )-N-L-P-I-V- 



4 1 
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ct-rUTI 043kDi21.3kDli7 i «E?i:.L:i5E±£ TST <; , 19.-4.kDU 
1 

fSK Intac t - r UT I t r D 2O0v • h 'J > ft t h &?■ tf= i ^ 

5?£2 a©aiST^S0L 4 0 5 nm®iRft«£«gfcffjKiM£^ SESJjilf 
£>/- 0 ?#^n^^^^«iDixon 7*u 7 h S ^liEasson-Stedman^o -y K CJ.G. 3i 
eth Bull, europ. Physiopath. resp 1980. 16(suppl. )C <£ 0 K i tt^$ftr;, 5 
0. 1M Tris. lOnN CaCU . 0. 1U 7 -r h >X-100 ^£tt-5«lr 
m (PH8.0 ) (#T\ «««Atl^) t U h 'J7*->>ll!i S-2222 ( 

k a b i , »«f*xvx^— tficiiS-2484 (kabi j±K) £fljw.: e 

h'J/y>!i2 OmM CaClj. 0. 1 % Y -7 4 V > X - 1 0 0 
S» (pH3. 0) T6. 3xl 0''Mi:#flUo SR-)-> h 'J^y>»2 0 

1 aiffiAtl O-'-l 0-'Mi:I^i8^L/:UT I tt<* 8 0 /z 1 £ 
fl0;L, !Ei:«*iRA£2 2 0 k 1 3 1 0 u 1 jDx.fc 0 2 5 *CT 1 0 9t%JsL 

M> S-Stottfl 5 mMH*a*t:«»L^S - 2 2 2 2 £ 1 2 0 it 1 3 
0 u 1 fti*., 4 0 5 nmCiS^S^S^^cfld^L^p 

$f *£*x5X*--trli, 20mM CaCU. 0. h,X - 1 , 

0£*C1 OmMftRftlS (pH4. 5, UT«B«Bti»-3) T5 >• 1 0" 
Mi:|f?U:, ftflL/iffftfi? 2 O^li:, «lriKA£BK*T 1 

0 - 5 - 1 0 -'MOH* »K<:#flL/cUT I #<*8 0 u 1 £tJ0;L, SEc#»ftA 



WO 96/03503 



PCI7JP9.V<H4.<9 



ir^'ffc, £SCo&<: 4 mMi: 2 5 9tDMSO/I9*i:SKL^:S - 2 4 8 4 
lOOali^liSOal £iDx., 4 0 5 nmW&ltBL izMTELtio 
Dixon 7*0 - M:i5fe^?:S2;:, Easson-Stedrran^a 7 hi:i5g*^ 
3 ii^To 

flfSr UTI i r D2<Sg£M££ 









Ki (M) 










r UTI 




1/9-2 


1.2 x lO" 11 




7u- 


>9-7 


1.3 x 10" 11 




?n- 




1.5 x 10" u 


r D2 


D2-3 




4.5 x 10" 1 * 




D2-5 




6.7 X NT 1 * 








1.0 X 10- 11 
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fSfir UTI t r D2©g£E#£& 



K i CM) 
hVfyy tf 



r UTI 


7 o- 


>9-2 


3.1 x 


lo- 19 


1.0 


X 


10 


- 1 




?u- 


>9-7 


3.2 X 


JQ-.O 


6.8 


X 


10 


-T 




?n- 


>9-8 


3.8 x 


io-" 


1.0 


X 


10 


- 1 


r D2 


D2-3 




4.5 i 


io-" 


8.5 


X 


10 


-7 




D2-5 




1.7 x 


10 -«o 


6.2 


X 


10 


-7 








2.1 x 


10 -io 


3.6 


X 


10 


-1 



*2fc«ktf*3 izmitz^diz^ K i fflli, h <J T^llSKMLTii I n t 
act-rUTK r D 2 t ti:^aUT I tMf OttTfto/;, kZ*)£<« 
<f «i77^-tl|Tii, Intac t-rUTI Tli^&SUT I Kit^T 

/ J y 1 ^ffl*(CB34l-6<b%^^^T^/-ff^^X7X^--t:i:itLT, r D 
2fcl ntact-rUTI £fiIgS©ffl3gtt£# o; tfi<t>fr~>ti 0 n;*>\ 
*NSi LTii^c^SUT I !i, 5 - 9 2 0 0 ^«i:EKo^i;{S 
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mMfrll ft^SUT 1 (Ep ; - UT1) SG^of^TiftfMSoM 

( 1 ,) K u n i t z S K V >f > : « fcih©&£ 

UTIOKuni t zS?K^> 107- J 8*&?iJ l^MSTJ 
T I £ftSL^ 0 KunitzSK.'OI ®r£1±a${£££i;ffi« Me 

t-Giy-Met-Thr-Ser)^(Ile-Ala-Phe-Phe-Pro) ClfeToC 1 1: =fc -.tft o 

E&li. U. S. E. mutagenesis kit ( 7 y A v ->7 J±I2) £ffli^site directe 
c mutagenesis £C =t 9?7 ftlZ&^Zkmii * V cjfift $ ft* 7 2 h = 

*S6fiftJ2TfP5JcL/;pHH305±C^Sn^Ku n i t z S3 K > -f > 1 itfc^iipl 
C19 ©lacZSfc^CDlE^rBjtailfiliClf A£ftTi^6 0 *ZX\ mutagenic pr 
imerJ**v r- ©selection primer 4: HI — fcicftft"*"* J: 1 CttlfL/:. mutage 
nic primerOE^H^-0 2 5 <w^^" 0 Lfcmutagenic primer© 5' ^T4k i 
naseT 'J >Sft: L> +■ y h ®7*o h ^ — ;H;tt o Tsi te directed mutagenesis 
selection primer <b LTSspI/Stul selection primer (7 

©WiA^nfcKun i tzSK^> 1 Uc 7*7 * i K£pT 

K325t Lfco 

(2) &$ut i*e* (Ep 1 -ut iite*) c*t7 h<t 

»bttfcpTK325£EcoRl fc J: Pst [-CtfHt LT 3 ' ««£:Xl^N*-<7** K 
tt)]Q&£Kuni t zfiK>>T > 1 ae*»rM-«:IsIiRL/Co fc(~pHH306£Sphl 

EcoRITfSffcLT5* IW^l^Kun i t z ffi K ;< -f > 2 
0iRL/;o ^LTKuni tzSF^>l ±©Pstl«r-f FfrbKun i t zS 
K/ -f > 2±OSphl«M MBHl«ai-*^*DNA€-H«t/io 3£iEc 
oRI «<tLfcpUCl9 t*«t*U gttO&^UTI itfc* (Epl-UTI «£*) £JI 
#U-pTK332£?#/c 0 
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WO96/0J50J 



PCT JP95 0 U49 



(3) h* + TBS36^^-7^ i H^ftSc 

pTK332SEcoRI mil I Tff <ir^fc&S!&£ljTI ;-fM:'v- 
• K pAC807N OEcoRI K'lif^L. Epl- : JT! ^ 5 "7" " X I - pHH-34~ f=f& ■_ 
(02 6), 

(4) gm&SDftfiScJb i 

Epl-LT! M^77; KpHH334*«M*Stu[T7SrfcL, HJfcffl 1 a i L c 2 c 
15 «i : t'*TgS?gCTS115f*£ffmi£ftL/-o 

f#^ft/rE«l£tt<*£5inIWB*£tf2i:tfg U 30*CT 2 B IS]«£ L/-i 0 Zt\£5z 
! ©2 xYP-2 96 r«J-t?n-;u*afJfti:iO?<ttSL30'CT-2Bia!«*fi, S*gr?4 c c 
icy * V -;U£«J(fei:flSinU BEIC30*CT5 BlffllSfcLfco 

h 'J ^->>IB#Stt«-^rttfc{^ fHt«2T^L^*efeKO[n 
tact-rUTI Kifc^Tfc h X * -if B#8f4©Jt»*5«*T* o fc 0 

( 5 ) E p 1 -UT I CDB#**±»*«9®fl|« 

*»»±» 3 7 0 Om 1 «-4*CT 7 0 0 0 r pm, 3 0#rB!(TOMY No i 
7 Rotor) ili^, ifyn/:l»^0. 4 5wmR (M I LL 1 PAK' 
2 0 0 ;'Jt:7-MPHL20CA3) T«*8U 1 0 k D * -v h Offi^jJt«)g 
(FILTRON MINISETTE™ 0 S 0 1 0 C 0 1 ) T 7 5 0 m 1 ;: 
B«Ufc 0 0. 4 5 //m£2g«&©J&*±?tcDUT I 2 5 . 6u/mlT 

*«t#*±»(i 9 9. 2 u/m 1 Tfco/- 0 «»i«±jlK:, 2 c 

mMfiiJ: -5 i:C a C 1 , fcfl&JJDtlU 1 N-NaOHTpH 8. OiijUfiL^ 
o w ©HRtt^Anhydrotrypsin-Agarose* 7 A ( <t> 2 . 0x2. 2cm) (CftiljD 
L#i£*ili#£5 0 mM Tris, 2 0mM C a C 1 , ( p H 8 . 

0) 5^5 OmM Tris, 20mM CaCI, , 2 5 0 mM •*< y XT I 
■//ttS*(pH8. 0) T'+£*#aL i»*li££0. 2N HC1, 0. 
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i s atl$^ ( P H 8 . 0 ) i:3tfr Lir > h 'J 7* ; 7* 1 0 Tgjfc L£&!a c a i L 
mSo a D OUT I 7J<Iii2 1 6 0 u/m 1 TfcO, # v l*miNJ]®lz*tT i 0 
JR^Ii 5 0. I K-C3b-otz 0 

ft&n a a ©SDS«fU5i<i*-'^->l£> 2 0. 3kDC2'</ F^L, IT 
1 kDi:-7^t-'<>K^Lf: 0 2 0. 9 k D It 7 I J mLH ±^i';>fiT 
8 0, 17. 1 kDliN3fi*CD2 27 ;;a^*LT*Jf3, t/:, l*fnojT 

( 6 ) ffifiE p 1 -UT I ©14tt##f 
<D»K E p 1 - U T I 0D5?£» ( K i ) 

m«E p 1 -UT 1 OS-SSI^ C h 'J 7"->> •>. t!«), 7*5* i 5f 

S^OfiSOEp 1 - UT I t*f*iB*i«5rT-10£fflfi£E£itfc», 
£2 SI OB 1ST 35 tin L 4 0 5 n m©iR3fcJ*£*tti<lKjW£U 5lfc?fDi*«£**!> 
/;» *#£ft/.:££fr£Dixon 7*a-y h i /cliLineweaver-Burk O2^o 7 he 
iOKi fi*£*#fCo E£&©S*«(iS*ttA£ffli\ h 'J 7*^><::i 

S-2222 (kabi ttll!) . 5ff c f^X7X^--tf(:iiS-2484 (k a b i , 
1=?7, I Xlli S-2251 (*-<L^*o D ol±S) fcfflt^o 

'7>HJ7*^Xi20mM CaCh , 0. 19^h7^h>X-100, p 
H3. 0T6. 3 x l o _, MK*Rbfco 3tt^-> h 'J7*y>ft2 0 u 1 C tSt 
*&AT 1 0"'~1 O-'MKiiaaflEfcHLfcUT It*f*8 0 // 1 Sim*. M-'" 
*S*ittA£2 2 0 u 1 * fell 3 1 0 u 1 flO*.fco 2 5 "CC 1 0#IBJ5£&, «■£ 
£tt<:5mMi:*9*K8l¥LfcS- 2 2 2 2 £ 1 2 0 u 1 * fcli 3 0 u 1 flnx. 
, 4 0 5 nm®ia*fcS£»l*ttKi!IJ£Lfco 

b h M 7*>>li2 OmM CaCl,. 0. I«h7^ h>X- 1 0 OtW 
M (pH3. 0) T 1 x 1 0- 7 MKtftfLfc o ^Kthh'J7*y>«20ul 
Sffi&AT l o "~ l o-'Mirfl**£ft#L^UT I £<*8 0 1 £Un*. 
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, Mi.aiittA*- 2 2 o : i o u l an*.^ 0 cn4>^±ie^-> h ■> 

itf*#x-7 x $fjftBT 5 x i o "'MC^L^ W^;i7A 
2 0 u 1 C SirttAT 1 0 - 5 ~ 1 0 "'Ml I ft * SKi'i&JR L ^ U T ! 
&{*8 0 u 1 £fJQ*-. 5lC«lrttA* 2 4 0 u 1 * tzit 2 9 0 ^ 1 £<JO;L^ : 2 
5'CTI 0£IH5£S8L #5lttt{-4mMir 2 5 «DMSO/3Ka7Ki:/gH?Lr; 
S-24 84^1 0 Oy I i/:!i50« 1 fcfln*., 4 0 5 n m<Dq5ft££gi#fi;] 

0 1 C> S*&AT 1 0 " 5 ~ 1 0 - 'Mca^»Si:^f?L^UT I 8 C u 

1 SrflQX., A 18 0^1 £JjDX_^ 0 2 5 *CT l 0 £ HI 5 SSL 

«(C 5mM£/cl*2. 5mMi:*«7jc{l*j|?LfcS- 2 2 5 1 €■ 1 0 0 ^ 1 !lP 
4 0 5 nm0iRfcK£8iM«jj:«:tLfc. 
14 (C««E p 1-UTlCDKi Intact-rUT 
I SC/3^^55UT I ©ItADTlf:, »4«K **ELfcitt, Lineweaver-B 
urk ©2^7*D. y M-ioT^to, -e©ftiJ©ttli, Dixon 7o 7 HlJioT^ 
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4 



mm 




vmzn ( k i 


n M) 




Intact-rUTI 


Epl-UTI 


h 'J 7* -v > ( O •> ) 


0.21 


0. 31 


0. 38 


h'J7*y> ( t h ) 


3.9* 


6.3* 


6.4* 


7*7* = > ( t h) 


770 


460 


600 




3.6 


1000 


0.57 



$4 li7Ft/cck9(-, ISSt^UT [CDKun t t zSKM > 2 6@#t:£ 
BT£ kst>t\6 bVfi/ypfvXi XI^LTJi, K i Ili^^SUT I , 
Intact-rUTiiEpl-UTI fCli«<f H»0«/i o/iOtr*t L, 
fifStt^Kun i tzSF'yOl dliBT * il-fcft^SWSx? 7; * --t 
i:WLtliKun i tzSK^>l ©flltt«t»^cakS*ffo/;E p 1 -UT I 
ii^^SUT I «fcO 1 intact-rUTIJ;OUt-y-K 

tt«ttA"C*f?Sn/iEp 1 -UT I«« (2 x 1 o-'M) &tf?;**SUT I 
( 1 x 1 0"*M) =8-8 0 u 1 K» »««AT3 3. 3mM^bl. 6 7 MS 
-C'JM*3<8Mfrf?Lfc? a? i >T (t*7^rX7ttK) 1 2 0 a 1 ifctJD 

L, IStl 0 IBISES tffco *gE£ttK*K81*Lfc 1 OOrnM© 

L - > f- > (t*7^f^^tt!J) £ 1 2 0 // 1 a&jDLTElfcfcfriLU £ 
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Bi:S« 1 1- W|i7 X 9 - ~ (5xj o " ' M ) ~ 2 0 u 1 T 2 [• 

'CT 1 C #131 $ttf; 0 g-Stoffilz, 2 5 %DMS CilSPL': -I rr.M 

OS-2484 (kabittK) ^12 0^1 » LSfcttiiK^Tt jtKft 4 0 5 n rr; 

H 2 7 ?D7; >TC =t oT»ft$n/:E p|-UTI &tf ^«*5L'UT : 
B#Ofilo«I*SO«^©*|^ (90 tLfci§, 7o 7 i >T#&<t-< . c t ? 

-©M^atr** ; >- T»<t-r > t t7-®Bf$oa^ (%) €-,T- 

LTl>*. 0 2 7i:,Tl,fcJ:-5i:, 5^^f:^7; >T©IS^^^: foe 
, 9a y i >TM<Uz&r>TRto&<D3i#iM\JT I riiff 4>i*x 7 X ? - tfffiS 
££^<&TUc0C*tLT, Ep l -UT I Tli&MSttiiiTF L^-, * 0 

T. 5^5?UT U I n t a c t - r UT I tfsJUO h 'J 7^ >ffl»si±fc «fc 

**32UT I Ilifc^T 1 I n t a c t - r UT I KJt^T 4 

Ep I - UT Hi, «fi*©^SUT I ©N*itfr£ 3 611 (35 #Ba> £> 
^^-^VD^ ^B&*©5£**3?UT I ON*J|A^3 8(1 (0 5 

tMF.) oyft-»i<7i;;i77;>i:fi)i^n-t), :®l*i:j;^T 8 
f t c at -r * stt* isj_b^*jft $ n 4 o 

vi/**:/ K^antr *c c^^n-a^K 0 2 7 <:^r«fc 9(ie p 1 - ut 
tftc, /JttBtffcjjtHirsc t^fii^nT^ijj^ -eoi-^^iicfc^T^E 
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*J6flW5 N*a§2 1 T i J »^^«[§E52L'T I :«T, Epl-d2lii"5 
( 1 ) E P 1 - d 2 1 itfti 1 ©^ v Mb 

HSifFJ 4 T'&<bflt~ pTK 3 3 2 ^Eco52 I5f/EcoRi ctrtHfcU 
A?^-DNACDEcoRI *rft#tfKK u n i tzflK^>l ON^JSffli];: 
2 17; 7i9®^3- Ft* 5' *««B*^l^:UT I itfc^O 
Eco52 I-EcoR I BrK" <>: £@IR Lti 0 

SUC 2 ^rt-^UiB 1 5C^Lf:^)SDNA€-ffifflL^, J/:Ku n i t z 

m Ky ^ > i oN^^sffloc^an^n^ 2 i t « y e$fs«^=3 - k-ts 5' *is^ 

v u h*H*^^TSI8L/: (@28)o :n^,4f^L, E p 1 - 

d 2 1 «f£^£ffl#L/c77* i KpHH 3 3 6*f*«Lfc (02 9) 0 

(2) e+TRBIfcJgSl:/?;* ~ Koftjfc 

( 1 ) Tilbn/:pHH 3 3 6 £E c o R I IftitLTft ^tltz E p 1 - d 2 1 
itfe^SS^^X ? KpA0 8 0 7 NOEcoRlt^ hi:**SU ^^7*5 
* i Kp HH 3 3 9 3rfFfi£ L/i (03 0) « 

(3) 365H*of^tt*,*J:y*©tttt 

E p 1 - d 2 1 M^7^; KpHH 3 3 9£#IKS**S t u I TTSfcU * 

»£n*«JNE!llf**5nlYNBJ&i(fei:tt»U 30*CT 2 BIB«L^ 0 ~n£5iri 
1 cd 2xYP-29</U -trD-;HS%(;iO^«ffiL30*C-C2 B »BK 4 « 

KttS J:«?«:«Fi6iry *y -/U£*ftlU 5EC30*CT 5 BIllLfc, 

»£ftfc**±i»li. Slfeffl 1 T^t>n/c*efe£OIntact-rUT[ (Cit^TSSt 

( 4 ) e P i - d 2 1 ®»#*»±»fr s©«s 

M_hi* 2 0 0 Om 1 *4'CT 9 0 0 0 r pnu 3 0 tJ-WJ (TOMY No 9 
Rotor) it'i>Sfc» &<btltz±.flf$: 0 . 4 5m mJR CM I L L I P A K" 20 
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0 • ') +'T -M P H L 2 0 C A 3 ) T«ifl I *>„ 1 0 k D ii h 7>H^£ 
*« ( F I L T R 0 N M1NISETTE™ 'OSO 1 0C0 1) T I 00 rr. 

1 5 0 ir.M T r i s , 2 0 m.M CaC 1 : i^^og^* ?H: 
0) 1 0 Lfl«LTa»f Lr^o irffOUT I ^flSJi 2 3 u /m i 

Xfo-oi-o 3!#T-&©gSti&S-trff£ % Anhydrotrypsin-Agarose^ -7 ~ (0 2. 0 
x2. 2 cm) KjRlnL#i»*ffi#£5 OmM Tris, 2 0mM CaCl 
2^lT&&(pH8. 0)&tf50mM Tris. 20m. VI CaCl 2 . 2 
5 OmM^yXT i > (pH 8. 0) T4-#jfc*&, <K3fI:#£0. 

2N HC1, 0. 2M Na C 1 «8fcT'SaLfce 
^T3<frLt> h 'J 7-U 7 7* 1 0TftjsgLfi!So a D <i: L/c fiffilooOU T I limit 
2U0u/mlT*-3fc, 
»fiiS©SDSSai*lb'<*-->li. 17. 7kDi:i^>K^L/; Q J/; 

( 5 ) ffl»E p 1 - d 2 1 OfcMrttftfr 
(DfilSE p 1 - d 2 1 ®B*ffl*&ff£ft (K i ) 
fifElEp 1 - d 2 1 (M7*->> (0/ th), t^7X;> 

»*©«jf®Ep 1 - d 2 l*{*£**t**ft*ft25rT10£lfl!E£E:a, $ 
»£2 »©»KTflSJBU 4 0 5 nm»£«*«ttd<JKiM£U 5£»)ig££*£. 
r-o J: 0. Easson-StedmanT'o h [J.G.Bieth Bull, europ. 

Fhysiopath. resp 1980. 16(suppl.) 183-195) , Dixon 7"o v h $ f-tilineweab 
er-Burk ©2^d He J: 0 K i M£*fcfc 0 t L TSftS A 

tfclltt MJ 7*y>C(i S-2222 (KabittS) , tfftfx? x 9 -ir 
S-2484 (KabittK) > ^77,1 >CliS-2251 (£-{fc^$ a a D tt£!) £$i-f: 0 



WO 96/03503 



PCT/JP950I449 



&ft(pH3. 0)T6. 3 > 1 0 - ! Mi:ftftLr; 0 > b '.) y' > v& 2 0 

wli:, ttirffiAT 1 0 1 0 -'MK«* ggft£L/;E P 1 - d 2 1 Hit*- 8 
0 jtz 1 £Jjn*-. A£ 2 2 0 ^ 1 3 1 0 u ! iOX.^:, 2 5 "CT 1 

0 frMfcmtk, 5 mM(C3Rffl7X(:SI?L^S - 2 2 2 2 ^1 2 0^ 

1 £ ^ii 3 0 u I flD*., 4 0 5 nmOi&ftlf £g&$ft{:fli|£L/c 0 

t h h'J^y>li2 OmM CaC I , . 0. l«l-7^h>X-l OOtf 
^ (pH3. 0) T 1 x l O-'Mir^L/:, SSk h M7>>ft2 0 y 1 

a*»AT i o - 1 o - 'Mtia^as^^LZ-E p 1 - d 2 1 8 0 ^ 

1 £}JO;C, BEC&*&A£ 2 2 0 ^ 1 ttz\t 3 1 0 a 1 toz.ti<, Ctt££±I£0 

ff«f»i*X7**--fc*Ji % S*ttBT'5 x l 0 "'Ml-ftflt/io tff?Lfc» ( t'i* 
X7x*--b*tt2 0 1 i:, SttftAT l 0" 5 ~ 1 0 -'M<:fl**flE{i*J?Lfe 
Epl-d21«t{*80i£l £JJH*., 8*ittA£2 4 0 « 1 ttzii 2 9 0 ^ 1 £ 
fin^-fco 2 5*CT 1 0#fB)E£SK #fil&ttn. 4 mMC 2 5 % DMS 
*l-*i?Lf:S - 2 4 8 4 £ 1 0 0 # 1 £ tzli5 0 u I *ftix., 4 0 5 nm<Di$ 

0 it 1 ««ittA-Cl 0" 6 ~1 0"Mi:i*Mi:*«U:Ep 1 -d 2 1 ft 

*80/il Ztia*.* A 1 8 0 u 1 2 5 'CT 1 0 ^fflSlot* 

, #5Co««: 5mM£/cli2. 5 mMi;M*J:*P t^S - 2 2 5 1 £ 1 0 0 
1 So*., 4 0 5 nmOM^Wi:iIISLfc, 

9—*) K*fT-5ft»E P 1 - d 2 1 OK i ±I£CDi)(!l££#TT|5l«(i!JliJ 
JL/;Intact-rUTI, ^^SUT I&tfEpl-UTlCDKiffit* 
ic^L/io * 1 £I£L^ttliEasson-Stedman7'o y K *2€-IELA:tf 

It. Lineweaver-Burk 0 2ftyo. ; H:ioT**, ^OffeOffiliDixon -fu y 
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5 







Intact-rLTI 


Epl-UTI 


Epi-d2: 


h 'J 7* v > ( 9 v ) 


0.310 * : 


0.015 " 


0.015 " 


0. 00&4 ' 


h 'J 7* •> > ( t h ) 


3.9 ,2 


6.3 ' 2 


5.4 " 


0.79 ,: 


^7X; > (th) 


770 


460 


600 


990 




3.6 


1000 


0. 145 


0.093 



ftxJii oTfPES LfcUT I (Intac t-rUTI, Epl-UTI, Ep 
1 - d 2 1 ) OK i Hli^ftHUT 1 <D*t\izttLX 1 /5 rt>*> 1 . 6<gcoe>ffi 
$?4 , ^i-7X:?--tf&&2Ft-M LTli, Ep 1 -UTIt^*SSUT 
101/25, Ep l-d2 1T1/3 9 iH*KK i tt#/h<ss < ttOfflM© 

5 OmM'J y&mmfo (pH7. 0 ) X 5 ^M::^$n/:Ep 1 - d C 1 5 
If^SSUT I *2 5 a 1 |slS*«T 2 OmM^b 1 . 2 8 a M*TS&5 
fS^L/:?D7 i >T 7-Tx*7ttS!) £2 5 u 1 8&flnU IgT2 0 
£H!5C&$-tt'fco #n^T> &5MK2 0 0 mMOL - / f- *^>7k£ft£ 5 0 
u 1 MlT£CS£f?itLT«*ftAT9. 4 x l o -Ml^Kft, 4 C ii 
« ♦ * * 
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I£x^ X9 2 0 u 1 l~ 2 5 *CT i 0 # H & £ £ ■£ c S-SmT 

fttC2 5 WDMSO<lSI?L^2mMOS-2484 ( Kati ?±S!) £ 5 0 a 1 jftftO L 
* 2 5 *CT 5 2 0 7 0^1 )!lC^T5lo«r±i6 4 0 5 n 

S 6 i:, E p 1 - d 2 1 SCF^^SUT Ii:fchtt hWx7^-ri 

8 o %m.t&n? a ? 07 i >TcD«iafiK€-^f 0 ^#52ut i '.zttm? 

i&mfc-C&n Zo -75. E p 1 - d 2 1 C^TIi, E p 1 - U T I irlaJlf d 

1\ W^^MIIIftttfiLttOlt^^Bfe^flfco 



S 6 










^sut i 


< 




3. 2 «M 


E p 1 - d 2 1 


< 4 


0 


0 



Ep 1 - UT I 2S£t*fccktf E p 1 "d 2 1 »a*oK»f «ii:*> 

mmm* (4) ts^nfcEp 1 -ut i tmK^viznmms 

(3) T1#^n/:Ep 1 - d 2 I £3l*©«F*±*u:o^T\ #»SSUT 1 <r> 
r UT I fit* 1 ) i:J:S^> K>f vfEL I SAftTfflJL 

ri 0 56feB^i: r 7-^b:^;ii-+yy--t:T t y >D (VECTOR LA 
BORATOR 1 ESttK) , *feMK^**i'*'--tffflS6fe*v HO ({£ 

i¥^/; 0 mZUfJ 9-t -j ?vAfX + t>MCC/ 3 4 0 MK 1 1 (Flo* L 
aboratories ttS) Tfflv f-*«ll¥llri:iiASOFT (vers 2.12F BioMet 
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E p 1 - U T I ££»0***±r* + i:!i 1 Omg/L, Epl-d 
2 I <D9t9.»<Dm9±iH^izlto. 7 m g/LC&ttMUT I 2 
i T ; SittfrZKZUT I 2)N;fc^7> KOWjteci O^^ftc 1 4 fgfcoiE^ 

nam 7 ft&fe7 7x?i&miz£z%m*oit& 

ni&m 6 Cfcl^T, 2 17;7Slfro^5UTl F^toEp 1 

- UT I (i, m^:'il>Ep 1 - d 2 1 (lit LTit£^I^(r*ftc£3l 

H5fcff>J4 (4) Tf# ^n/:Ep 1 -UT I 363U*tt £ KfcJtfl 5 ( 3 ) T<# 
W:Ep 1 - d 2 1 3S£l*£2m 1 © YN BttttCttS LT 3 0*CT2 BfflJg 
*Lfc„ en* 1 O0mlcD3xYP - 2 « r 'J -t a - ;HS* ( 3 96 Yeast Ex 
tract, 6% Peptone, 2 « glycerol) C 1 m 1 fottB LT, 3 0 "CT 2 
BIH|#»a, 6 0 0 nmflfcitSffift (OD.o. ) **$Lfc„ 

«F*ffi^£*BLfcfc, &*©OD.,o 5 OBKKtt* £9i::2 x YP 

- 4 9<$ y * y -;Hfirft {2% Yeast Extract. 4* Peptone. 4* methanol )!i ©35 L 
/Co 7/UftSOOml $Eft77X3(:40miroAn, 3 0 'CT' 1 5 0 
rpm, 7 2*H**Lfc 0 2 4 l#IHJft(Ci5S£M£ L, S fc563l*flHSffl0*& 
*-t»*BiRLT;- 2 (TCKfcttfilffLfc, 

#***7&, *IS«ffLT*il^i«F#±»€-SaTa«jBI»L. &&S32UT 
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S 7 



Ep1-UTI^ < trj t Ep1-<j21<Dgffifle7 7^ nigg 





Ohr 




24hr 




48hr 


72hr 


afeiesuT i 


0D m 




(mg/L) 




(mg/L) 


OD^ «ll 

(mg/L) 


Epi-uri 


295 


365 


193 


329 


197 


305 236 


Ep1-d21 


273 


353 


2.9 


337 


3.6 


318 3.7 



Ep 1 - UT I £m**©#*_kifr 4»<r(i 2 3 6 mg/L Epl-d2l^^ 
t*©±fflf+KJi3. 7mg/LOMfSUTI^aj$n/:o t'it)S, 21 
T i ;a^^/i5UT I ©N^T*^ K©*FfcKcfc9£MK 6 3£®Sa<B«> 

•sn, ut i ®N*^^f- K*<ae^xw#ffiic*fit«*ii«<oit*{:»^r 

©HffifffcttTKfcl^T* 2 17; y»fr<s>tt«UT I ©N^T'f- K£fcoE 
P 1 - UT I3Sa*K *ft*t>fctt^Ep 1 - d 2 1 363lt*icitLT56a*(: 

1 -flU3*'J 7v--f)itn.r UT 1 £#©»» 

n^^fU T I f F M P Sttfkt ^ d 7 7 -r > (£rt#l»fi) i:iSLt7 
7 -#7AfCt&if 0. 5M NaCl-0. 1M h ') X ( p H 

7 . 0 ) Tfcfrt*. 0 . 1 Mr 'J ■> >£» ( p H 2 . 5 ) TigtU L/- 0 £ 
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ft50u/ml<;tfflL^UT I «l*200 u\ . Stc-£i*# .0. 1M Tris-HCI. 20mM 
CaCl a ■ 1.5mg/ral Gelatin. pH8.0) 1.6mL 100 a g/ml ilftfl L * > • - ; t" 
>- > 200 a 1 £?g?flL5 5i-|H||&iE& % 5mg/ml© L-BApNa ■iN-a-Bengoyl-L-Argin 
ine-p-Ni troani 1 ide) 1ml £i!fD LiEfififC 5 ^tRflSCt^ -tr &Co$!:2 0 c t 
StSE^ 1 m 1 £ig*a L"C£lt:£ita6405nB ©iRrt;0E£S!S L /- 0 UT I !ig±ld 
CS#**£T?&?R U K ') -fi/ Xi20mM CaCl 2 . 1.5mg/m; Gelatin. pH3. 0 

«»ttAT9.4 xio-«MC*^L/-^ > c t 4 0^1 l-Slift A£ 1 
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